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Abstract 
Advanced optical components such as high-precision flat and aspheric optical 
lens, are widely used in high-tech fields of defense and civilian. And as the typical 
brittle and hard materials, the ultra-precision machining environment must be strictly 
controlled to achieve the stable machining accuracy and surface quality. However, the 
auxiliary equipments of machine tool generally produce heat, vibration and so on, 
which affect the ultra-precision machining process. As an example, a large size and 
high precision surface grinder named 2MK1760 was developed independently by our 
team, and the heat and vibration caused by the auxiliary equipments include precise 
oil cooling machine, oil pump and precision water-cooled machine, seriously affect 
the process of ultra precision machining. Therefore, the auxiliary equipments of 
ultra-precision machine tools are always isolated, such as placed outside the clean 
workshop and sealed in soundproof boxes. As a result, it is very difficult to monitor 
ultra-precision machining environment and detect the emergent problems. For this 
purpose, it is very essential to design an efficient and steady monitoring system of 
ultra-precision machining environment. 
Because auxiliary equipments of ultra-precision machine tools generally have no 
communication interface to computer, the monitoring system is designed in this paper 
to obtain the ultra precision machining environment data through the real-time 
shooting machine tool equipment instrument image, and processing and recognition 
of image. The monitoring system consists of upper computer and lower computer, and 
the lower computer whose processor is TMS320DM642 mainly deals with image 
processing and recognition, the upper computer mainly executes data analysis and 
processing. Image processing and recognition of dial instrument and digital 
instrument is the key technology of monitoring system. So the recognition algorithm 
of digital images is in-depth studied, and then a window scanning algorithm is 
presented, which can detect the indicator of meters rapidly. Besides, the programs in 
upper computer and lower computer are designed, including image processing and 















instrument are carried out on the monitoring system, and the result well reflects that 
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国陆军的一个调查统计表明，早在 20 世纪 80 年代，军用激光和红外热成像光电
产品需要的非球面光学零件达 23.46 万个，仅次于球面零件(63.59 万个)[2]。惯
性约束核聚变(ICF)的光学系统中大口径非球面元件数量也具有较大的应用比
例。ICF 的激光器设计中采用多层放大结构和多片阵列组合方案，作为 ICF 领域
研究工作的领先国家，美国提出的在本世纪初建立当今世界上 大的高功率固体
激光器——“国家点火装置”，简称 NIF(National Ignition Facility)，该装置的光
学系统使用 700 多个大口径光学元件(口径大于 400mm×400mm)，不但元件的尺
寸大，而且对加工精度要求也很高[3-5]。AH-1“眼镜蛇”武装直升机上 20mm 加
农炮的 XM-35 火力控制系统采用 5 块非球面镜，从而使得新设计的系统由原来


































学金刚石车床(Large optics diamond turning machine,LODTM)，加工形状精度
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